Introduction
The Vava'u group in the Kingdom of Tonga includes 71 islands with a total land area of 143 km 2 (Crane 1992:86) (Figure 1 ). These consist of a mixture of raised coral limestone formations and sand cays, with the largest and most dominating being 'Uta Vava'u (89 km 2 ). 'Uta Vava'u is a hilly and relatively high-island formation rising to cliffed shorelines on the north and west with respective heights of 179 m and 213 m. A friable tephra-based clay loam dominates Vava'u soils and supports a productive agricultural base. The majority of reefs and shoals with substantive biogenic productivity occur to the south and east as also do most of the sand cays. Respectively to the southwest and northwest of the coral limestone islands are Late and Fonualei. These are islands of the Tofua volcanic arc with active volcanism occurring within the past two centuries. The contemporary population of Vava'u is centred on the coral limestone islands.
The islands of Vava'u are positioned along the southwest to northeast chain of forearc islands atop the Tongan platform. Seasonal southeast trade winds facilitate maritime travel along this chain from Tongatapu in the south, to Ha'apai in central Tonga, to Vava'u, and subsequently on to Niuatoputapu and Samoa ( Figure 1 ). The presence of this sailing corridor, the richness of agricultural soils throughout Vava'u, and the sizeable area of land available for settlement lead to an expectation of both early settlement and a sizeable population in prehistory.
Previous archaeological surveys however (Burley 1996; Davidson 1971) , failed to find more than a marginal presence of peoples in the initial Lapita settlement period and later Polynesian Plainware phase. This scarcity of ceramic period sites seemed not only anomalous but in direct contrast to the high density of such sites in the Ha'apai and Tongatapu island groups, particularly in the Polynesian Plainware phase (Burley 1998; Burley et al. 1999 area" (Davidson 1971:29) , especially in light of work previously carried out on Tongatapu (Groube 1971; Poulsen 1987) . Davidson (1971:29) established three goals for the project -1) to identify the major categories of field monuments in Vava'u; 2) to investigate the occurrence of the "distinctive pottery characteristic
of Tongatapu"; and 3) to assess the potential for excavation and settlement pattern survey. Her coverage included both the main island of 'Uta Vava'u as well as other principal islands in the group. With respect to Davidson's second goal focusing upon ceramic period sites, the results were tentative. Ceramics were found "in most of the areas searched" but the vast majority consisted of "weathered plain body sherds …. sufficient only to indicate that at some time in the past pottery was in use somewhere in the general vicinity" (Davidson 1971:37-38) . Davidson nevertheless concluded that a next step "must be the excavation of various sorts of site in Vava'u" and that several "pottery-bearing sites offer good prospects for the investigation of earlier periods" (Davidson 1971:37-38) .
From 1990 to the present, I have carried out a study of Lapita colonisation and its transformation into the Polynesian Plainware phase in southern and central Tonga. This has involved survey and excavations throughout the Ha'apai islands (1990) (1991) (1992) (1995) (1996) (1997) as well as on Tongatapu (1998 Tongatapu ( -1999 . This project provides an abundance of new data, and it has refined understanding of Lapita/Plainware settlement chronology, settlement pattern, subsistence economy, anthropogenic impacts on island landscapes and other issues (Burley 1998; Burley et al. 1995 Burley et al. , 1999 . Occasional visits to and limited survey in Vava'u for comparative purpose found little beyond Davidson's observations of widely dispersed weathered sherds (Burley 1996) . Vava'u, at least from the observations of Davidson and myself, had far fewer ceramic period sites than on Tongatapu or the islands of Ha'apai, and this implied a more restricted occupation and population size during the Lapita and Polynesian Plainware phases. Alternatively, it might be argued that ceramic sites in Vava'u are deeply buried or destroyed as a consequence of regional geomorphological processes. This is proposed for Samoa (Clark 1996; Green 2002) where earlier ceramic sites similarly are limited. Resolution of this problem was considered critical for the longer-term study of first Tongan settlement and its aftermath throughout the archipelago.
The importance of coastal geomorphological processes and sea levels in Tonga was recognised early on during archaeological survey in Ha'apai. Geologist William Dickinson was invited to address these issues, and his findings became essential for site discovery as well as interpretation of site location on island landscapes (Dickinson et al. 1994 (Dickinson et al. , 1999 palaeoshoreline surveys to Vava'u in the 1990s led to a hypothesis that the Vava'u block subsides at a rate equivalent to sea level decline since mid-Holocene times (Dickinson et al. 1999:695) . where possible, back beaches on exposed windward coasts also were surveyed. Finally, village residents were interviewed for site knowledge, particularly for the location of kolo motua (old villages).
Survey Results
The Vava'u survey examined 24 islands in 2003, including 'Uta Vava'u and Late, with varying degrees of coverage (Table 1) . Of these islands, 11 are without contemporary villages. In a few cases where an island was considered to have a high potential for early settlement, but where a site was not located (Ovaka, Euakafa), re-examination was carried out in subsequent field seasons. In the case of Fua'amotu in far southern Vava'u, vegetation of the coastal fringe and back beach was impenetrable, and survey was abandoned. The volcanic island of Late is approximately 60 km distant from western Vava'u with shore access made difficult by the absence of a protective fringing reef. Survey here was limited to but a few hours of time, the principal goal being to collect samples of andesitic basalt beach cobbles for source identification. as a first settlement also is present through an abundant presence of indigenous birds and turtle in the Lapita deposit, and in preliminary impressions of the decorated ceramic assemblage. Significantly, however, Lapita strata radiocarbon dates from each of the four sites substantially overlap at 2-σ and it seems certain that all were simultaneously occupied sometime between 2800 and 2750 BP. Also significant, and as described by Connaughton (this volume), radiocarbon dates from Falevai indicate the disappearance of decorated Lapita pottery and the beginning of the Polynesian Plainware phase within a century of first Lapita presence in Vava'u.
The occurrence of but five Lapita sites in Vava'u with only three (Vuna, Ofu and 'Otea) having substance is informative. First, it supports a hypothesis that the Lapita population of Vava'u was small during the initial settlement phase of Tonga. Second, the location of the three sites and their contexts illustrate a settlement pattern that is identical to that in Ha'apai . That is, settlement locales were As is characteristic of the Lapita phase in other areas of Tonga, the archaeological record in Vava'u illustrates foraging to have both been productive and a substantive component of subsistence activities. Roy (1997:170) has noted that "low nutrient levels or other water quality factors" have led to low biogenic productivity in western Vava'u as compared to the east. This helps to explain the absence of Lapita sites on western islands, not the least including Ovaka, an island with optimal settlement potential that was unsuccessfully surveyed on a number of occasions. I suggest elsewhere that Lapita agricultural activity in Tonga may have been limited to "a low-energy swidden-type cultivation system" and it was secondary to foraging in relative importance for settlement location (Burley 1998:355) . Lapita sites in Vava'u potentially contradict this characterisation.
All five incorporate a settlement feature that speaks, at least circumstantially, to early horticultural practice as part of the colonizing process. Each is immediately adjacent or to the front of a small inland swale where Colocasia and/or Cyrtosperma taro could be grown with reasonable success (Kirch 1997:211) .
Polynesian Plainware Phase Occupation in Vava'u
The Polynesian Plainware phase of central and southern Tonga occurs between c. 2600 and 1550 BP. It is marked by the complete loss of decorated Lapita ceramics, by a reduction in diversity of ceramic vessel types, by an expansion of population and settlement to inland and offshore locations, and by a transition in economy where agricultural intensification occurs, and where agricultural production becomes the centre of subsistence activities (Burley 1998:350-365) . I have estimated that even a small population of between 500 and 600 individuals at the end of the Lapita phase in Tonga would lead to full land capacity in the interval 2150 to 1750 BP based on an exponential growth rate of 0.005 -0.008 (Burley in press).
The archaeological records of Tongatapu and Ha'apai clearly support this projection with widespread and dense distributions of Plainware sites in even marginal areas. In some cases the spatial extent of the Polynesian Plainware site indicates substantial growth over time to form a village-sized complex. As Groube (1971:291) Table 3 . Radiocarbon dates for Lapita/Polynesian Plainware site excavations in Vava'u, 2004 Vava'u, -2005 . Calibrations were undertaken using the CALIB 5.1 program (Stuiver and Reimer 2005) and the southern hemisphere calibration curve SHCal04 (McCormac et al. 2004) .
Rubbish dumps, wells, latrines, agricultural activities, house-building, earth-oven construction and the myriad destructive acts of everyday living are constantly stirring the deposits and shattering the fragments of pottery into ever smaller pieces. It is impossible in these areas today to dig a ditch or earth oven, fill in a hole or build a house platform without uncovering potsherds.
The results of the 2003 archaeological survey identify Vava'u as a significant exception to this description.
Polynesian Plainware sites in Vava'u are only marginally more abundant than those of the Lapita period unless one counts scatters of surface sherds. And most of the latter include no more than a handful of specimens which, as Davidson concluded, serves only to say that pottery was used somewhere in the vicinity.
Polynesian Plainware ceramic sites in Vava'u again are concentrated in the southeast and south central islands following the pattern established in Lapita times, particularly on the islands of Pangaimotu and Kapa.
This includes not only continuity of occupation at earlier Lapita sites, but expanded numbers of settlements on these larger islands. More ephemeral hamlets also appear on the smaller islands of Koloa, 'Umuna, Tapana 
Matters Arising
Without detailed analysis of the excavated assemblages, including fauna, a definitive interpretation of the Lapita and Polynesian Plainware phase occupation in Vava'u is not feasible at this stage. At the same time, knowledge of site distributions, contexts, and radiocarbon dates provide new and significant insight into the processes of settlement. They also raise questions with significant implications for Tongan prehistory specifically, and settlement in West Polynesia in general. As a conclusion to this paper, these insights, and the matters arising are briefly examined.
Radiocarbon dates for first Lapita settlement in Vava'u suggest an initial occupation on the island of Tongatapu (Burley 1998) . Why this would be the case is difficult to determine with any degree of certainty.
Speculatively, geographic isolation and the effective number of potters are factors likely to be involved. Both Clark (1993) and Kirch (1993) associate Polynesian Plainware ceramics with early radiocarbon dates and the earliest settlement phase in Samoa. The Vava'u pattern, then, may not be in isolation, and possibly indicative of a trend found in northward expansion to Samoa. Intermediate between Vava'u and Samoa is Niuatoputapu where a single early Eastern Lapita site occurs. Unfortunately "precise beginning and end dates" for the period of dentate stamped ceramics cannot "be fixed give the nature of the 14 C corpus" (Kirch 1988:241, italics in original) . For Uvea, Sand (1996) documents a Lapita presence at the site of 'Utuleve almost identical in age and site features to those on Vava'u. He (1996:108) further opines that the limited presence of Lapita sites on Uvea suggests "the production of dentate-stamped Lapita pottery was limited to a few generations". The only potential conflict with claims for an early northern transition to the Polynesian Plainware phase occurs on Futuna. Eastern Lapita dentate stamped ceramics occur there in a somewhat later context, one potentially dating to the interval 2650-2350 BP (Sand 1990:130-131) .
Survey results in Vava'u are striking for the lack of success in finding abundant and extensive occupation of the islands during both Lapita and Polynesian Plainware times. Davidson's survey in 1969 clearly forecast this result. This failure is not the consequence of destructive geomorphological processes or sea level change. Rather, with island emergence in tandem with sea level fall, Lapita-age paleoshorelines remain consistent with those present today. Admittedly additional ceramic period sites will be discovered in future years and added to the Vava'u inventory. Expansive surveys by Davidson and the one reported here, nevertheless, securely document a distribution pattern at odds with settlement and demographic processes in Ha'apai and on Tongatapu. In Vava'u, a small founding population in Lapita times did not grow substantially for the next several hundred years while populations on Tongatapu and Ha'apai were significantly on the rise. On the shores of Fanga'Uta Lagoon, for example, the founding site of Nukuleka expanded to no less than 17 other settlements during the Lapita phase alone, providing a settlement aggregation potentially larger than that of the Polynesian Plainware phase in Vava'u over a several hundred year time span.
The Lapita/Polynesian Plainware settlement of Vava'u, or lack thereof, finds intriguing parallels in Samoa. It has potential importance, therefore, for explaining or reflecting upon the Samoan case. In Samoa there is but a single site with decorated Lapita ceramics reported on 'Upolu, and only a very small number of other sites predating 2250 BP. Green (2002:131) explains this distribution as a result of geological processes that have destroyed, deeply buried, capped or submerged the early settlement landscape. Among these processes are coastal subsidence on 'Upolu and Savai'i, active volcanism on Savai'i, colluvial infilling of valley floors on Tutuila, and progradation of the coastal plain on Ofu in the Manu'a group. These processes and their potential impact on the Samoan archaeological record cannot be denied. At the same time one cannot ignore the failure of archaeologists to find such sites on coastal landforms that have not been affected. This is especially so in American Samoa where cultural resource management programs have required intensive survey, test excavations and excavation projects over the past two decades. The lack of early ceramic sites in American Samoa, and concerns for a claim of early Polynesian Plainware occupation at A'oa on Tutuila, lead Addison (pers. comm.) to a similar conclusion. Indeed, he now believes the absence of early ceramic sites in Samoa speaks not only to a highly restricted pre-2250 BP population but possibly even abandonment after initial Lapita exploration.
That Samoa was not totally abandoned in the early Polynesian Plainware phase is documented at the site of
To'aga on Ofu island in American Samoa (Kirch and Hunt 1993) . Similarly, earlier Plainware phase occupations are present on Niuatoputapu (Kirch 1988) and Uvea (Sand 1996) . How dense a population these sites represent during the initial half of the Polynesian Plainware phase cannot be determined however. A hypothesis that
Vava'u and islands further to the north including Samoa were part of a low population density frontier remains plausible for the period up to c. 2250 BP.
